. Searching PAJ 



http://wwwl9.ipdl.ncipi.go.jp/PAl/resuIt/detaiI/ma.. 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2003-209493 
(43)Date of publication of application : 25.07.2003 



(51)Int.CI. 



H04B 1/707 
H04L 1/00 
H04L 27/20 
H04L 27/22 



(21) Application number : 2002-005405 (71)Applicant : NEC CORP 

(22) Date of filing : 11 .01 .2002 (72)Inventor : NODA SEIICHI 



i 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To 

provide a code division multiple 

access (CDMA) communication 

system in which much more user 

terminals capable of simultaneous 

connection per facility investment 

can be accommodated, and a CDMA 

communication method. 

SOLUTION: Three-phase modulation 

is applied to the portion of primary 
modulation in the CDMA 
communication system. In 
comparison with the cases of binary 
phase shift keying (BPSK) and 
quadrature phase shift keying 
(QPSK), performance superior 
approximately by 0.75 dB in Eb/No 
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for obtaining a required signal quality (code error rate 1 x 10-6) is 
exhibited. Hence, the number of the user terminals capable of simultaneous 
connection in the CDMA communication system can be increased 
approximately by 0.75 dB, namely, approximately by 1 9%. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Clalm(s)] 

[Claim 1] The code division multiple access communication mode which Is a 
code division multiple access communication mode, and is characterized by 
making the primary modulation by the data signal into a three phase phase 
modulation. 

[Claim 2] The code division multiple access communication mode according 
to claim 1 characterized by applying the error correcting code of 3 yuan to 
a data signal. 

[Claim 3] The modulator characterized by having the three phase phase 
modulator which is a modulator in a code division multiple access 
communication mode, and modulates a data signal, and the diffuser which 
performs spectrum diffusion for the output of said three phase phase 
modulator with a diffusion sign. 

[Claim 4] The modulator according to claim 3 characterized by having the 3 
yuan error correcting code-lzed circuit which performs error correcting 
code-lzation of 3 yuan to a data signal. 
[Claim 5] The demodulator characterized by having the 
back-diffusion-of-electrons machine which Is a demodulator In a code 
division multiple access communication mode, and performs the spectrum 
back diffusion of electrons of an input signal, and the three phase phase 
demodulator which restores to the output of said 
back-dlffusion-of-electrons machine. 

[Claim 6] The demodulator according to claim 5 characterized by having the 
error correction decryption circuit which performs an error correction 
decryption of 3 yuan to a data signal. 

[Claim 7] The code division multiple access correspondence procedure 
which IS a code division multiple access correspondence procedure and Is 
characterized by using a three phase phase modulation for the primary 
modulation by the data signal. 
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[Claim 8] The code division multiple access correspondence procedure 
according to claim 7 characterized by applying the error correcting code of 
3 yuan to a data signal. 

[Claim 9] Spread spectrum communication which is spread spectrum 

communication and is characterized by making the primary modulation by 

the data signal into a three phase phase modulation. 

[Claim 10] Spread spectrum communication according to claim 9 

characterized by applying the error correcting code of 3 yuan to a data 

signal. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2-**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention 
relates to the code division multiple access communication mode and 
approach which adopted the secondary modulation (or diffusion modulation) 
which diffuses the primary modulation (an information modulation, a 
narrow-band modulation, or data modulation) by transmit information, and 
said information modulation about a code division multiple access 
communication link. 
[0002] 

[Description of the Prior Art] Although a code division multiple access 
communication mode is used for third generation mobile communications, 
such as second generation mobile communications, such as cdmaOne and 
IS-95. and IMT-2000. wireless LAN, etc., generally in the conventional code 
division multiple access communication mode, a two phase phase modulation 
or quadri-phase shift keying is used for the primary modulation. 
[0003] Drawing 6 is drawing showing the configuration of the modulator and 
demodulator of the code division multiple access communication mode used 
by the third generation mobile communications as a conventional technique 
In the case of IMT-2000 which this modulator and demodulator are well 
known by this contractor, for example, is shown in Kota Kinoshita work 
easy IMT-2000" (the Heisei 13 Telecommunications Association issue. 
Chapter 5), as a primary modulation, as for going down, quadri-phase shift 
keying (QPSKrQuadrature Phase Shift Keying) is used, and, as for going up 
the two phase phase modulation (BPSK.Binary Phase Shift Keying) is used' 
L0004] In a transmitting side, transmit information performs a primary 
rnodulation by modulator 1A which performs a two phase phase modulation 
CBPSK) or quadri-phase shift keying (QPSK). and the modulated two phase 
phase modulation wave or quadri-phase-shift-keying wave performs a 
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spectrum diffusion modulation (secondary modulation) with a diffusion sign 
In diffuser 2A, and Is outputted as a sending signal. In a receiving side, a 
spectrum diffusion modulated wave is inputted as an input signal, a diffusion 
sign performs the back diffusion of electrons by back-diffusion-of-electrons 
machine 3A, a two phase phase modulation wave or a 
quadri-phase-shift-keying wave is outputted, it gets over by demodulator 
4A, and a two phase phase modulation wave or a quadri-phase-shift-keying 
wave is outputted as receipt information. 

[0005] It is the system configuration Fig. showing the principle of DS-CDMA 
(Kota Kinoshita work "easy IMT-2000" Heisei 13, Telecommunications 
Association issue) of IMT-2000 in drawing 7 . A turbo sign is applied, when 
convolution agreement is used and application of the error correcting code 
as channel coding is high speed data. By narrow-band modulator 1B, it 
receives getting down, quadri-phase shift keying (QPSK) is adopted, a two 
phase phase modulation (BPSK) is adopted to going up, and this drawing 
shows the going^up circuit from a user terminal. In a user terminal, transmit 
data is modulated by two phase phase modulator IB. spectrum is diffused 
with the diffusion sign of a proper in diffuser 2B, and it changes into radio 
frequency by frequency changing circuit 7B, and transmits as a radio signal 
of a broadband from an antenna. In a receiving side, the radio signal of the 
broadband from each user terminal is received, each diffusion sign of each 
user terminal performs the back diffusion of electrons through frequency 
changing circuit 8B and a filter, and it gets over by narrow-band 
demodulator 4B, and outputs as received data 
[0006] 

[Problem(s) to be Solved by the Invention] Since the base station 
construction costs of mobile communications are huge, more code division 
multiple access communication modes which can be held are equivalent 
plant-and-equipment investment about the user terminal in which 
concurrent connection is possible, and one base station is expected 
implementation as a technique in which many incomes may be obtained. 
However, it sets to the conventional code division multiple access 
communication mode. The two phase phase modulation which was most 
excellent in the primary modulation in Eb/No (the energy Eb per 1 bit of 
signals, and ratio of the noise power spectral density No) as a polyphase 
phase modulation which makes the conventional exponentiation of 2 the 
number of phases (BPSK), Quadri-phase shift keying (QPSK) was adopted, 
and since the number of user terminals in which concurrent connection is 
possible was proportional to the inverse number of Eb/No mostly in one 
base station, there was a problem in that it is restricted to the numeric 
value for which the upper limit is equivalent to these two phases and 
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quadri-phase shift keying. 
[0007] (Purpose) The purpose of this invention is to offer the code division 
multiple access communication mode and approach of making [ more ] the 
number of user terminals in which concurrent connection is possible. The 
purpose of this invention is to provide acquiring a necessary signal quality 
with the code division multiple access communication mode and approach of 
having excelled in the number of user terminals in which concurrent 
connection is possible with the engine performance excellent in the value of 
Eb/No. 
[0008] 

[Means for Solving the Problem] This invention is characterized by applying 
a three phase phase modulation to the part of the primary modulation in a 
code division multiple access communication mode. That is, the code 
division multiple access communication mode of this invention is 
characterized by making the primary modulation by the data signal into a 
three phase phase modulation, and is further characterized by applying 
ternary code error correcting code-ization to a data signal. The modulator in 
the code division multiple access communication mode of this invention is 
characterized by having the three phase phase modulator which modulates a 
data signal, and the diffuser which performs spectrum diffusion for the 
output of said three phase phase modulator with a diffusion sign, and is 
characterized by having further the 3 yuan error correcting code-ized 
circuit which performs error correcting code-ization of 3 yuan to a data 
signal. Moreover, the demodulator in the code division multiple access 
communication mode of this invention is characterized by having the 
back-difftjsion-o^-electrons machine which performs the spectrum back 
diffusion of electrons of an input signal, and the three phase phase 
demodulator which restores to the output of said 

back-diffusion-of-electrons machine, and is characterized by having further 
the error correction decryption circuit which performs an error correction 
decryption of 3 yuan to a data signal. The code division multiple access 
correspondence procedure of this invention is characterized by using a 
three phase phase modulation for the primary modulation by the data signal, 
and is further characterized by applying error correcting code-ization of 3 
yuan to a data signal. 

[0009] (Operation) It is possible by preparing three phase phase modulator 
and demodulator to the part of the primary modulation of a code division 
multiple access communication mode to demonstrate the engine 
performance which was excellent in acquiring a necessary signal quality 
compared with the case of a two phase phase modulation (BPSK) and 
quadri-phase shift keying (QPSK) in Eb/No. Therefore, it is possible to make 
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the number of user terminals in which concurrent connection is possible 
increase sharply. In the code division multiple access communication mode 
of this invention, it is possible to make the number of user terminals in 
which concurrent connection is possible increase by a little less than twenty 
percent compared with the conventional method which applied a two phase 
phase modulation and quadri-phase shift keying 
[0010] 

[Embodiment of the Invention] Drawing t is drawing showing the code 
division multiple access communication mode of this invention, and the 
gestalt of 1 operation of an approach. The transceiver configuration in the 
code division multiple access communication mode of the gestalt of this 
operation consists of a modulator of a transmitting side, and a demodulator 
of a receiving side. The three phase phase modulator 1 which a modulator 
makes a modulating signal digitized transmit information (data signal), and 
performs the phase modulation of a three phase. It consists of a diffuser 2 
which outputs said three phase phase modulator 1 with a predetermined 
diffusion sign, and makes spectrum diffusion a sending signal. Moreover, the 
demodulator of a receiving side Said sending signal is made into an input 
signal, and said diffusion sign performs the spectrum back diffusion of 
electrons, and it consists of a back-diffusion-oi^electrons machine 3 which 
generates and outputs said three phase phase modulation wave, and a three 
phase phase demodulator 4 which restores to the three phase phase 
modulation wave which is the output of said back-diffusion-of-electrons 
machine 3, and is outputted as receipt information (data signal). The spread 
spectrum communication which realizes a code division multiple access 
communication mode by the above transceiver configuration is constituted. 
[001 1] Drawing 2 is drawing showing the configuration and function of a 
three phase phase modulator for performing the three phase phase 
modulation of this invention. The three phase phase modulator of the gestalt 
of this operation consists of the data-conversion circuit 11, a control circuit 
12, a parallel-serial-conversion circuit 13, and a three phase phase 
modulation circuit 14, as shown in drawing 2 (a). In drawing 2 (a) the 
data-conversion circuit 1 1 Since 3 phase condition (for example, 0 degree, 
120 degrees, 240 degrees) which can be taken by the three phase phase 
modulation is matched to the binary digital signal inputted. As a digital signal 
the combination of each bit of the binary ("0" "1 ") signal of three trains is ' 
inputted as a 1 symbol (Symbol) unit, and is changed into the 1st signal of 
three values ("0", "1 "2") of a symbol unit, and the signal of two trains of 
the 2nd signal. A control circuit 12 controls the conversion to 3 value 
signals of two trains from the binary signal of three trains in the 
data-conversion circuit 11. The parallel-serial-conversion circuit 13 
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changes and outputs these to a serial signal (time amount multiplexed 
signal) by having made combination 8 condition of said bit of the binary 
signal of three trains into two trains (parallel signal) of 3 value signals. The 
three phase phase-modulation circuit 14 inputs said serial signal, makes 3 
value signals of a serial signal correspond with 3 phase-angle condition of a 
subcarrier per symbol, and is outputted as a three phase phase-modulation 
wave. In addition, the general method which performs signal transmissions 
other than 2 n-state quadrature amplitude modulation by per phase front in 
the form where correlation is given to two or more phase fronts is indicated 
by JP.04-196945,A by the artificer of this application. Moreover, about the 
construction of general 3x n-state quadrature amplitude modulation as the 
natural number, the specification of the application for patent 2001-246891 
by the same artificer Indicates n. and the three phase PSK modulation 
technique is also indicated by the specification of the application for patent 
2001-247360 by the same artificer. 

(Explanation of operation) Although the above more detailed configuration 
and actuation of the three phase phase modulation circuit of the gestalt of 
operation are indicated by the specification of an application for patent 
2001-247360, the outline of the actuation etc. is explained below. 
[0012] Drawing 2 (b) is drawing showing the example of conversion which 
changes the binary signal of three trains into 3 value signals of two trains 
The combination (000-111) of the binary signal of three trains is shown as 
an input of the data-conversion circuit 12, and the combination (00, 01, 02, 
10, —21) of 3 value signals of two trains corresponding to each is shown as 
an output of this data-conversion circuit 12. In addition, since the 
combination of 3 value signals of two trains is nine kinds. If it assigns each 
of the binary signal of three trains at a meaning to one of the 3 value signals 
of two trains to eight kinds of combination of the binary signal of three 
trains, only one combination of 3 value signals of two trains without 
assignment will occur (the example of drawing 2 (b) "22"). 
[0013] Drawing 2 (c) is drawing showing the signal transformation of the 
three phase phase modulator 1 of the gestalt of this operation. The inputted 
binary signal (1) of three trains is changed Into 3 value signals (2) of two 
trains each of the 1st signal and the 2nd signal which show three values by 
the data-conversion circuit 11. Two signal lines show each value of "0" of 
three values, "1", and "2" here, respectively. The parallel-serial-conversion 
circuit 13 outputs each of the 1st signal and the 2nd signal with two signal 
lines by carrying out time-multiplexing of this three value each signal. 
Therefore, the combination of the 1st signal of the output of the 
parallel-serial-conversion circuit 13 which gets mixed up in time, and the 
2nd signal corresponds to the parallel data of 1 symbol unit of the binary 
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signal of three trains of an input. 
[0014] The three phase phase modulation circuit 14 is made to correspond 
for any of three phase conditions (three phase circuit) of a modulated wave 
which input the output of the parallel-serial-conversion circuit 13, and show 
the 1st signal and the 2nd signal by which time-multiplexing was carried out 
to drawing 2 (d) being, and is outputted as a three phase phase modulation 
wave. That is, the three phase phase modulation circuit 14 is outputted as a 
three phase phase modulation wave by assigning the Gentlemen phase of 0 
degree. 120 degrees, and 240 degrees which shows three kinds of each 
value. "0", "1 and "2", to drawing 2 (d). 

[0015] Next, the three phase phase modulation wave outputted from the 
three phase phase modulation circuit 14 shown in drawing 2 (a) is inputted 
into the diffuser 2 shown in drawing 1 . A diffuser 2 is equipped with a 
multiplier, by carrying out multiplication to diffusion signs, such as 
pseudo-random signs, such as a PN code, to a three phase phase 
modulation wave, it diffuses the spectrum of a three phase phase 
modulation wave, makes it the signal of a broadband, and is outputted as 
one signal of the code division multiple access standard corresponding to 
the diffusion sign concerned. 

[0016] Moreover, in the receiving side of the gestalt of this operation, 
receipt information gets over by a function and actuation contrary to a 
transmitting side with the back-diffusion-of^electrons machine 3 and the 
three phase phase demodulator 4. That is, with the 

back-diffusion-of^electrons vessel 3 shown in drawing 1 . the input signal 
which spectrum diffused is inputted, the back diffusion of electrons is 
performed based on the diffusion sign used by the transmitting side, and a 
three phase phase modulation wave is outputted. Moreover, the functional 
circuit where the three phase phase modulator of the three phase phase 
demodulator 4 is reverse, i.e., a three phase phase demodulator circuit. Have 
a serial parallel-conversion circuit, a data-conversion circuit, and a control 
circuit, and a three phase phase demodulator circuit outputs the 1st signal 
of 3 value signals and the 2nd signal by which restored to the output of the 
back-diffusion-o^-electrons machine 3, and time-multiplexing was carried 
out A serial parallel-conversion circuit changes into 3 value signals of two 
trains 3 value signals by which time-multiplexing was carried out, and a 
data-conversion circuit changes 3 value signals of two trains into the binary 
signal of three trains, and outputs them as receipt information. 
[0017] The gestalt of this operation by having used the three phase phase 
modulation for the primary modulation A two phase phase modulation 
(BPSK). It compares, when using quadri-phase shift keying (QPSK) etc and 
It IS a necessary signal quality (that is.), for example, the energy Eb per [ 
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which is the engine performance for acquiring the signal quality of a digital 
error rate 1x10-6 ] 1 bit of signals and the ratio of the noise power spectral 
density No ~ it explains excelling in Eb/No (henceforth "necessary 
Eb/No") below. 

[0018] First, when energy per 1 bit of signals of a polyphase 
phase-modulation wave is set to Eb [W.s-/bit] and an information 
transmission rate (bit rate) is set to R [bit/s], this signal power C can be 
expressed as C-RxEb. Moreover, when the transmission band of No [W/Hz] 
and a signal is set to B [Hz], the noise power N [W] can express noise 
power spectral density with N=BxNo. therefore, the ratio of signal power C 
and the noise power N — C/N — C/N=(RxEb)/(BxNo)=(R/B)x(Eb/No) 
It is expressed. 

[0019] C/N (henceforth "necessary C/N") for acquiring the necessary 
signal quality (for example, digital error rate 1x10-6) of an M phase phase 
modulation, setting a two phase phase modulation to 1 on the other hand 
and becoming large only 1 /{sin(pi/M)}2 twice (M: source resultant pulse 
number of a phase modulation) is known (R. — work "Principles of Data 
Communication"; besides Lucky — translation "principle of data 
communication" lattice ** besides Hoshiko, and Showa 48). By the two 
phase phase modulation (BPSK), the three phase phase modulation 
(TPSKiTernary Phase Shift Keying), quadri-phase shift keying (QPSK) and 
the 8 phase phase modulation (8PSK:8Phase Shift Keying), necessary C / N 
IS set to OdB. 1.25dB, 3.01 dB, and 8.34dB from this, respectively by the 
relative value which sets a two phase phase modulation to 1 (OdB). 
Moreover, the number of transmitted bits per one symbol is LogM/Log2 
Therefore, the number of transmitted bits per one symbol is set to 1, 1.585, 
2, and 3. respectively by the two phase phase modulation, the three phase 
phase modulation, quadri-phase shift keying, and the 8 phase phase 
modulation. Therefore, by the two phase phase modulation, the three phase 
phase modulation, quadri-phase shift keying, and the 8 phase phase 
modulation, necessary Eb/No ({1/sin2 (pi/M)}/Log2M) in an M phase phase 
modulation is a relative value to a two phase phase modulation, and is set to 
OdB - 0.75dB. OdB, and 3.57dB, respectively. [ = ] 

[0020] Drawing 3 is drawing showing each numeric value of necessary C/N 
according to source resultant pulse number in a polyphase phase 
modulation, the number of transmitted bits per one symbol, and necessary 
Eb/No (relative value to a two phase phase modulation). Drawing 4 is 
drawing showing the difference in necessary Eb/No at the time of using a 
Gentlemen phase modulation technique. The axis of abscissa of this drawing 
shows the source resultant pulse number of a polyphase phase modulation 
and the axis of ordinate shows necessary Eb/No. The difference in Eb/No 
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to each source resultant pulse number shows that necessary Eb/No of a 
three phase PE is the smallest. 

[0021] moreover, an Information transmission rate R. a transmission band W, 
the energy Eb per 1 bit of signals of the modulation technique applied, and 
the ratio of the noise power spectral density No — if the number of user 
terminals in which concurrent connection is possible is set to L as Eb/No, L 
will be given by the degree type (Marubayashi, Nakagawa, the Kono .work. ''a 
spread spectrum system and its application", the edited by Institute of 
Electronics, Information and Communication Engineers, Heisei 10) 
L=1-KW/R)/(Eb/No) 

Therefore, according to the gestalt of this operation, about 0.75dB of the 
number of user terminals in which the concurrent connection at the time of 
applying a three phase phase modulation to a code division multiple access 
communication mode is possible, i.e., make it increase about 19%. becomes 
possible. 

[0022] (Gestalt of other operations) Drawing 5 is drawing showing the 
gestalt of other operations of this invention. Although the fundamental 
configuration is the same as the configuration shown in drawing 1 , the error 
correcting code-ized circuit 5 of 3 yuan is established in the input section 
of the three phase phase modulator 1, the error correction compound-ized 
circuit 6 of 3 yuan is established also in a receiving side at the output 
section of the three phase phase demodulator 4, and the gestalt of the 
operation which applied the error correcting code of 3 yuan to transmit 
information is shown. It is possible to also make the number of user 
terminals in which concurrent connection is possible increase even twice by 
application of a 3 yuan error correcting code with the gestalt of this 
operation, since 2-3dB of Eb/No can be further improved even when a 
simple sign is applied like a single error correction BCH code. 
[0023] In the gestalt of each above operation, it is clear for all of the 
differential-phase-shift-modulation method to which it is made to 
correspond to be able to apply the variation of data with a phase, outside it 
considers as the modulation technique which makes the logical value and 
phase of data correspond to 1 to 1 as a three phase phase modulation 
system. 
[0024] 

[Effect of the Invention] According to this invention, it is possible by having 
applied the three phase phase modulation to the primary modulation of a 
code division multiple access communication mode to demonstrate the 
engine performance which was excellent in acquiring a necessary signal 
quality in Eb/No compared with the case where a two phase phase 
modulation (BPSK) and quadri-phase shift keying (QPSK) are applied. For 
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example, in acquiring the signal quality of a digital error rate 1x10-6. Eb/No 
demonstrates the engine performance which was excellent in about 0.75dB. 
[0025] Therefore, according to this invention, it is possible to make the 
number of user terminals in which concurrent connection is possible 
increase sharply. As especially shown in the above-mentioned example, 
about 0.75dB. i.e., make it increase about 19%, becomes possible about 
Eb/No. and when the number of terminals of concurrent connection is large 
enough, it becomes possible to make it increase about 1 9% as compared 
with the case where a two phase phase modulation and quadri-phase shift 
keying are applied of the number L of user terminals in which concurrent 
connection is possible, furthermore, the thing for which the error correcting 
code of 3 yuan is applied — two times — the terminal in which near 
concurrent connection is possible can be held. 
[0026] As mentioned above, in the code division multiple access 
communication mode of this invention, since it is possible to make the 
number of user terminals in which concurrent connection is possible 
increase by a little less than twenty percent compared with the 
conventional method which applied a two phase phase modulation and 
quadri-phase shift keying, many user terminals can be held to one base 
station plant-and-equipment investment, and it is very useful for a user and 
a communication link entrepreneur. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the code division multiple access 
communication mode of this invention, and the gestalt of 1 operation of an 
approach. 

[Drawing 2] It is drawing showing the three phase phase modulator of the 

gestalt of this operation, and the function of each part. 

[Drawing 3] It is drawing showing each numeric value of necessary C/N 

according to source resultant pulse number in a polyphase phase 

modulation, the number of transmitted bits per one symbol, and necessarv 

Eb/No. 

[Drawing 4] It is drawing showing the difference in necessary Eb/No at the 

time of using a Gentlemen phase modulation technique. 

[Drawing 51 It is drawing showing the gestalt of other operations of this 

invention. 

[Drawing 6] It is drawing showing the configuration of the modulator and 
demodulator of the code division multiple access communication mode used 
by the third generation mobile communications as a conventional technique. 
[Drawing 7] It is drawing showing the principle of DS-CDMA (Kota Kinoshita 
work "easy IMT-2000" Heisei 13. Telecommunications Association issue) of 
IMT-2000. 

[Description of Notations] 

1 Three Phase Phase Modulator 

2 Diffuser 

3 Back-Diffusion-of-Electrons Machine 

4 Three Phase Phase Demodulator 

5 3 Yuan Error Correcting Code-ized Circuit 

6 3 Yuan Error Correction Decryption Circuit 

1 1 Data-Conversion Circuit 

12 Control Circuit 
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13 Parallel-Serial-Conversion Circuit 

14 Three Phase Phase Modulation Circuit 
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